We conduct a large-scale field experiment to measure labour market discrimination in Australia, one quarter of whose population was born overseas. To denote ethnicity, we use distinctively Anglo-Saxon, Indigenous, Italian, Chinese and Middle Eastern names. We compare multiple ethnic groups, rather than a single minority as in most other studies. In all cases we applied for entry-level jobs and submitted a CV indicating that the candidate attended high school in Australia. We find significant differences in callback rates: ethnic minority candidates would need to apply for more jobs in order to receive the same number of interviews. These differences vary systematically across ethnic groups. 
I. Introduction
How should we measure ethnic discrimination? Among economists, the most common approach has been to compare labour market outcomes across ethnic groups. But this method may not provide an accurate answer. If an individual's ethnicity is correlated with some unobserved productive trait, then differences in economic outcomes will reflect more than just discrimination. Similarly, social researchers have often used surveys to measure the degree of racism in a society. But if respondents know the socially correct response, then this approach will also provide a biased estimate of true attitudes towards ethnic groups. When studying labour market outcomes, the problem arises from unobservable characteristics of ethnic minorities. When analysing social attitudes, the problem stems from unobservable biases in the reporting of ethnic attitudes. 1 In both cases, field experiments can help solve the unobservables problem by creating a context in which all other factors except ethnicity are held constant. In a context where the subject is unaware that he or she is participating in an experiment -or in which it is difficult for the subject to provide a socially acceptable response -it is more likely that the outcome will provide an accurate measure of racism than with more traditional approaches. The strengths of field experiments of this type are that they are randomized experiments that establish causality and provide strong evidence for the existence of discrimination. Explanations of employer motives generally call for other methods. So too do explanations as to why some particular ethnic groups might be discriminated against more than others.
In this article, we present the results of a field experiment that we conducted in order to estimate discrimination against ethnic minorities in Australia, a country whose immigration policy based on a points system has been admired and adopted by other countries, including New Zealand and the UK. Unlike many field experiments, looking only at a single minority group, we take a broader focus: comparing attitudes to Anglo-Saxon Australians with attitudes to Indigenous Australians (the original inhabitants of the continent), Italian Australians (a relatively established migrant group), Chinese Australians (a more recent migrant group), and Middle Eastern Australians (another recent migrant group). By comparing across these groups, we hope to shed light on how the process of immigrant assimilation might change over time. However, we would not wish to push too hard the use of our experiment as a measure of how time in the country matters for discrimination rates, for there are other conjectures as to how stereotypes are formed. For instance, Eagly and Kite (1987, p. 452) hypothesise that individuals form stereotypes of people from particular countries based not so much on direct forms of interaction but rather 1 We define an ethnic group as comprising individuals who are perceived as having a common heritage consisting of a common language, culture and ancestry. 2 As Arrow (1998, p. 96) notes, without explicit measures for the individual's marginal productivity, it is impossible to distinguish between taste-based and statistical forms of discrimination. While in our experiment all applicants attended school in Australia, and we hold constant their education and experience, it is likely that stereotypes about productivity still remain. For example, employers might view ethnic minority workers as less productive because of poor language skills that are not manifest in the application. This might be so even though such beliefs receive little support in, for example, the HILDA data. Among HILDA respondents who were born in Australia, but whose parents were born overseas, 98-99% report speaking English 'very well' (the highest category in the survey). Since we cannot give in our fictional CVs precise measures of the applicant's productivity, we are unable in this study to separately identify the extent of statistical discrimination.
on 'newsworthy events that draw these nations to their attention', often unfavourably. This might explain some of our results below (for example, for people from the Middle Eastern countries), although we cannot formally test this in our analysis.
With one in four residents born overseas, Australia is often regarded as something of a poster child for its ability to absorb new migrants into its social and economic fabric. 3 Skilled migrants are selected through a points system, which gives preference to applicants with high qualifications and workers in high-demand occupations. 4 Perhaps because of this, most research has found little discernable impact of migrants on the labour market conditions of Australian natives.
Yet recent events suggest that the Australian melting pot may not be so successful after all. In the late 1990s, Pauline Hanson's One Nation Party, with its policy of reducing Asian immigration to Australia, polled well in a number of federal and state elections. At the time of the 2000 Sydney Olympics, many journalists drew attention to the poor social indicators among Indigenous Australians. And in 2005, anti-Muslim riots on Sydney's Cronulla Beach drew international attention. As a series of reports have shown, some minority groups in Australia suffer extreme forms of persecution at work and in public places (see e.g. Walker, 2001; Kabir and Evans, 2002; Poynting and Noble, 2004; VicHealth, 2007; Berman, and The Victorian Equal Opportunity & Human Rights Commission, 2008) .
Moreover, the fact that firms specializing in helping migrants find work in Australia counsel clients to disguise their identity also raises concern. For example, a commercial firm that specializes in assisting migrants find work in Australia advises its clients 'If the job absolutely specifically requires second language skills then include your proficiency with that language only. Otherwise do not write anything about your other language skills. Especially never write anything about your English language proficiency'. Jobseekers are also told 'never include your country of birth', and 'shorten and or anglicise names where possible and appropriate' (see http://www.migrantjobsservices.com.au, checked 18 June 2009).
Against this background, our experiment aims to estimate ethnic discrimination by employers. To do this, we conduct a correspondence discrimination study. In audit or correspondence studies, fictitious individuals who are identical in all respects apart from the one of interest (typically gender or ethnicity) apply for jobs. Audit studies, relying on actor pairs who apply for jobs, have been criticized on numerous grounds including whether or not the applicants from different groups actually appear identical to employers. In response to these criticisms, correspondence studies substitute fictitious online or paper applications for fictitious personal candidates, thereby reducing potential heterogeneity in unobservables.
In our correspondence study conducted over 6 months in 2007, we randomly submitted over 4,000 fictional applications for entry-level jobs, varying only the name as an indicator of ethnicity. In terms of number of applications submitted, ours is one of the largest correspondence studies ever conducted. This allows us to look at multiple ethnic groups, and to see if our effects differ by the gender of the fictitious applicant, the type of job advertised, and the city in which the job is located. Relative to other work on discrimination, our correspondence study is novel in that we compare across multiple ethnic groups. 5 This allows us to learn more about the assimilation process than is possible with studies that focus on just one minority. In addition, we are the first to test discrimination against an Indigenous group compared with immigrant minority groups. Indeed, to our knowledge we are the first to consider discrimination against an Indigenous group.
The rest of the article is structured as follows. In section II, we present background information on the share of Australians falling into the four ethnic categories studied in this article, and review the available evidence on labour market outcomes and attitudinal surveys. In section III, we discuss the experiment and the various discrimination hypotheses that our research proposes to test. In section IV, we present the results of our experiment, and compare our findings with those from other similar studies. The final section concludes.
II. Background
We briefly outline the characteristics of the ethnic groups that are the focus of this study by reviewing the literature on their population share, employment outcomes, and levels of surveyed discrimination. Figure 1 depicts the share of Australian residents in each of the four ethnic minority groups, based upon data from the Australian census, which was conducted in 1901, 1911, 1921, 1933, 1947, 1954 , and every five years from 1961 onwards. Until the 1960s, the share of Australians reporting their ethnicity as Indigenous was about 1% of the population. Since then, the share has risen steadily, and was over 2% in 2006. This change has been driven by two factors: higher fertility rates, and a growing willingness of respondents to self-identify as Indigenous.
For Italian, Chinese and Middle Eastern Australians, our estimates are based upon country of birth (thereby ignoring second-generation immigrants). As the graph shows, Australia experienced a large influx of Italian migrants immediately after World War II. 1%   2%   3%   4%   5%   6%   1900  1920  1940  1960  1980  2000 Middle Eastern-born Italian-born Chinese-born Indigenous Figure 1 . What share of the population do our minority groups comprise?
0%
5 While a comparison across three ethnic groups -black, white and Latino -was conducted by Pager, Western and Bonikowski (2009) , theirs was an audit study, in which they recruited college-educated individuals to role-play and apply for 340 entry-level jobs in New York City. Since we conducted our correspondence study, Oreopoulos (2009) carried out a similar field experiment with 6,000 CVs in Canada.
From the late-1970s, the share of Australians who are Italian-born has steadily declined. By contrast, immigration from China and the Middle East only began to expand in the 1970s and 1980s. By 2006, the share of Australians born in Italy, China and the Middle East was about 1% each.
Since our experiment will focus on ethnicity rather than country of birth, a more appropriate comparator might be ancestry. However, the Australian census has not consistently asked respondents about their ancestry. Therefore, it is only possible to look at recent data, and not to construct a time series of ancestry shares. We focus here on respondents' first answer to the ancestry question in the 2006 census (it was possible to give multiple ancestries). The ancestries that are relevant to our analysis are Italian (4%), Chinese (3%) and Arab (1%). By comparison, the most common ancestries are Australian (27%) and British (35%). It is not possible to distinguish Indigenous ancestry. While the country of birth figures suggest that Italians, Chinese and Middle Easterners are about equally represented among first-generation migrants, the ancestry data indicate that Italians are substantially more numerous among second-generation (and higher generation) migrants. Table 1 shows how these four minority groups perform in the Australian labour market. 6 We estimate three outcome measures -participation, log annual hours and log hourly wages -with the omitted group being Australian-born non-Indigenous respondents. For this analysis, we require a large dataset with good information on employment participation and hourly wages. Although the census samples are relatively large, earnings and hours are coded in bands, leading to very imprecise measures of hourly wages. Indigenous respondents are coded according to whether or not they self-identified as Aboriginal or Torres Strait Islander (HILDA respondents are not asked whether their parents are Indigenous). Respondents are coded as Italian, Chinese or Middle Eastern if they -or either of their parents -were born in one of those countries/regions. 8 We exclude firstgeneration or second-generation migrants from other regions, so that the omitted group comprises respondents who were born in Australia and whose parents were both born in Australia. Because our field experiment focuses on three large Australian cities, we similarly restrict the HILDA sample to those living in major cities. Across this particular Notes: Robust standard errors, clustered at the individual level, in brackets. *, ** and *** denote statistical significance at the 10%, 5% and 1% levels respectively. All regressions control for survey year indicators, a quadratic in age, and a gender dummy. Employment results are marginal effects from a probit model, while results for annual hours and hourly wages are OLS coefficients. Experience is actual labour market experience, education is years of education, and English proficiency is measured by indicators for the four options on a self-assessed scale (very well, well, not very well, not at all). Those who do not speak a language other than English are assumed to speak English very well. Sample is major city respondents aged 21-64 in columns 1 and 2, and employed respondents aged 21-64 in columns 3-6. Source: HILDA survey, waves 1-6. sample, 2% of respondents are Indigenous, 6% are Italian, 3% are Chinese and 4% are Middle Eastern.
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In columns 1, 3 and 5 of Table 1 , we include only a parsimonious set of controlsa survey year indicator, a gender indicator and a quadratic in age. In this specification, all the coefficients are negative, and five are statistically significant at the 95% level. Specifically, Indigenous respondents are 10 percentage points less likely to be employed, Chinese respondents are 12 percentage points less likely to be employed, and Middle Eastern respondents are 14% less likely to be employed. Conditional on being employed, Chinese respondents work 11% fewer hours, while Italian respondents earn wages that are 6% lower. Note that for the other three minority groups, the hourly wage coefficients are negative but statistically insignificant. If employers (or customers or co-workers) have a distaste for associating with workers from ethnic minorities, or if there is statistical discrimination, we would expect to see lower wages being offered for these groups. Yet this is not observed in the HILDA data. This may reflect the fact that the Australian minimum wage is one of the highest in the developed world (Leigh, 2007) . Other features of the Australian employment system also lead to wage rigidity -for example, 17% of employees have their wages set by industrial awards, while a further 39% have their wages set through registered collective agreements (ABS, 2009).
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Given this institutional framework, the principal margin on which employers can adjust is likely to be through hiring (Becker, 1971) . We would therefore expect to see lower employment rates for ethnic minorities. This is indeed what is observed in column 1.
But what happens when additional observables are added to the specification? In columns 2, 4 and 6 of Table 1 , we include controls for years of actual labour market experience, years of education, and self-assessed English proficiency. In this specification, the coefficients tend to be closer to zero, and none are statistically significant at the 95% level. However, the standard errors in Table 1 are sufficiently large that we cannot rule out modest ethnic differences in employment and wages, even controlling for observable productivity differences. Moreover, there are potentially important productivity differences that are unobservable, including school quality, interpersonal skills, and work ethics. To the extent that these are correlated with a respondent's ethnicity, they could help explain (or confound) estimates of labour market discrimination. In addition, any observed negative effects of immigrant status on the outcomes reported in Table 1 might reflect discrimination at one or more of the different stages in the employment process, ranging from selection for interviews, to the hiring decision conditional on being interviewed, to the level of wages actually offered. In principle, the level of discrimination in the pre-interview stage -which is what we estimate in our field experiment described in section III below -could be negatively or positively correlated with discrimination in hiring decisions and wage offers.
Can we learn more about employers' 'tastes for discrimination' by examining reports of Australians' attitudes to these minority groups? One way to address this is to use surveys asking Australians if immigration from particular regions should be reduced. According to a telephone survey of randomly selected representative voting-age Australians conducted in the first quarter of 2007, around 12% of Australians thought immigration from Europe should be reduced, 23% thought immigration from Asia should be reduced, and 38% thought immigration from the Middle East should be reduced (Issues Deliberation Australia, 2007) . Surveys on attitudes to intermarriage find similar results (Dunn, 2003; Forrest and Dunn, 2007) . These findings certainly seem to suggest that, for whatever reason, there is prejudice in Australia against particular ethnic groups. This could manifest itself in taste-based discrimination by employers, workers or customers. Next we consider whether or not there is discrimination in hiring, as measured by the initial stage of the processcallback for an interview.
III. The correspondence discrimination experiment
The basic notion underlying correspondence discrimination studies is that an estimate of the extent of hiring discrimination can be determined by conducting an experiment in which fictional CVs, carrying ethnically identifiable names, are sent to employers. By comparing the callback rates for different ethnic groups, the researcher can estimate the degree of ethnic discrimination in a particular context. According to a comprehensive review of the literature (Riach and Rich, 2002) , correspondence discrimination studies were initially conducted by British sociologists in 1969 (Jowell and Prescott-Clarke, 1970) . Since then, researchers have applied the technique to Australia, Canada, France, the Netherlands, Sweden and the United States. In audit studies, researchers have also trained pairs of actors to show up for job interviews, apply for rental housing, and negotiate to purchase used cars (for a recent survey, see Pager (2007) ). Using written CVs, the correspondence discrimination technique has been used to measure discrimination on the basis of gender, age, obesity, having a criminal record, facial attractiveness and sexual orientation. As noted above, in-person audit studies have been criticized on several bases, including the possibility that the actors may not in fact appear identical to employers.
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In response to these criticisms, correspondence studies replace fictitious personal candidates with fictitious online or paper applications, thereby reducing potential heterogeneity in unobservables. This is the approach we follow in this article. However, correspondence studies are still vulnerable to the critique of Heckman and Siegelman (1993) , who show that if the distribution of unobservable productivityrelevant attributes of the various groups differ, the correspondence studies may produce over or under-estimation of discrimination.
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During the 6 months from April 2007 to October 2007, we applied for over 4,000 jobs using a major online job-finding website. We applied for jobs in Australia's three largest cities -Sydney, Melbourne and Brisbane. For each job-category, we created four fake CV templates, obtained from a broad Internet search for similar CVs and tailored to the particular job. Applicants' names appeared in large type at the top of the CV, and were randomized across CV types. Note that we have a total of five ethnic groups. To ensure that the four applicants at each firm were from four different ethnic groups, we randomized and then 'balanced'; that is, if a firm's random draw included two people from the same ethnic group, we did another random draw. We continued to make random draws until each firm had four applicants from different ethnic groups.
Such a large sample size provides sufficient statistical power to look not only at differences across five ethnic groups (Anglo-Saxon, Indigenous, Chinese, Italian and Middle Eastern), but also to see whether such effects differed by gender, city and job type. For example, we still have around 280 individuals per cell when looking at differences by ethnicity and city. However, our results are fragile once we go to three-level tabulations (e.g. ethnicity by job type by gender), so we do not show such results in our tabulations. Booth and Leigh (2010) focus specifically on issues of gender.
In selecting appropriate occupations for this study, we focused on jobs that did not require any post-school qualifications, and for which the application process was relatively straightforward (to ensure that we could complete a sufficient number of applications to have good statistical power).
Conjectures
While our primary goal is to establish the extent of discrimination and how it varies across ethnic minorities in Australia, we also wished to test a number of related conjectures. These are as follows.
First, we aim to test the conjecture that employers differentially discriminate in response to perceived customer preferences. To assess this, we deliberately select occupations for our analysis that involve face-to-face contact, and those that do not. The four occupations we select are: waitstaff, data entry, customer service and sales. Data entry involves no customer contact, and therefore customer discriminatory preferences should not play a role in the employer's callback decision. In contrast, waitstaff jobs entail a high degree of interpersonal contact. Hence for these jobs we would expect ethnic applicants to receive lower callback rates if customer discriminatory preferences matter.
Examples of the types of jobs falling within these occupational categories are as follows. Waitstaff jobs included positions at bistros, cafés, bars, restaurants and hotels. Data entry positions -also known as document processing officers or technical records officersincluded jobs working for an airline, a radio station, a bank and a charity. Customer service jobs were a mix of telephone support and face-to-face positions (it was often difficult to distinguish these from the information available) and included staffing the front desk at a bowling alley, answering customer support calls at a private health insurance company, and staffing the front desk at a parking garage. Sales positions almost entirely involved in-person sales, and included jobs at a tiling store, a supermarket, an electrical goods store and a pizzeria. Table 2 gives average wages and share female in these occupations, based on data from the Australian Bureau of Statistics' Employee Earnings and Hours survey, conducted in August 2006. The four jobs, more feminized than the non-managerial workforce as a whole, also have a slightly above-average share of employees from non-English-speaking backgrounds. Across the four jobs, workers are paid about three quarters of average wages. The second conjecture that we wished to test was whether or not employers in different Australian cities differentially discriminate against ethnic minority applicants. We therefore applied for jobs in Australia's three largest cities: Sydney, Melbourne and Brisbane. These cities differ in terms of their ethnic composition (with Sydney being the most ethnically diverse of the three), their immigration history, and in the prevailing rate of unemployment at the time of our study (with Brisbane having the tightest labour market).
Our third conjecture is whether or not racial-majority employers discriminate against minority groups. We explore this in two ways, to be explained in greater detail towards the end of this section. The first involves matching on the characteristics of the zipcode in which the employer is located. The second exploits the fact that, for many jobs, we know the name of the contact person listed on the advertisement, the person who responded to one or more of our applicants, and sometimes both.
Collecting the data
For each job category, we created four fictional CV templates that we used to apply for jobs. These were obtained from a broad Internet search for similar CVs, and tailored by us to the particular job. The CV template was augmented with the addition of an address (we selected four street-suburb combinations in middle-income neighbourhoods, and randomized the street number between 1 and 20). Two sample CVs are depicted in Figures  A1 and A2 .
The ethnicity of the applicant was denoted by an ethnically distinguishable name, which appeared in large print at the top of the CV. For each ethnic group, we identified five female first names, five male first names, and five last names, which were combined randomly to create the job applicant's name. Ideally, we would have obtained access to a large database of Australians, containing names and self-identified ethnicity. However, we were unable to locate a suitable public database, and sample surveys such as the HILDA survey (or Indigenous databases such as those held by the Australian Institute of Aboriginal and Torres Strait Islander Studies) turned down our requests to tabulate lists of common names. We therefore chose our Anglo-Saxon, Italian, Chinese, and Middle Eastern names by consulting the website http://www.behindthename.com, and our Indigenous names by consulting the indexes of various books listing Indigenous artists.
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The full list of names used in this study is provided in Table A1 .
The job-finding website that we used had an online application process. For each advertised position, we submitted four applications, ensuring as described above that each of the four applications was from a different ethnic group. 14 Each application included a short covering letter, plus a fake CV. For each sex-cell, we set up an email address plus a separate phone line with an answering machine. (All answering machines had a message left by a person with a regular Australian accent. We did this because applicants were supposed to 13 Since our CVs suggest that the job applicants are aged in their twenties, it is unlikely that employers would have thought that female applicants with non-Anglo names were actually Anglo respondents who had taken on a non-Anglo last name by marriage.
14 A referee pointed out that our results hold when there is an Anglo-Saxon applicant with similar merits applying for the same position. If there was not an applicant with an Anglo-Saxon name, the callback rates for the ethnic minorities would probably have been higher. We would also point out that if there had been more than one Anglo-Saxon applicant with similar merits applying for the same position the callback rate could well have been lower. differ only with regard to their ethnicity, and we wanted to guard against the possibility that a prospective interviewer would simply hang up if they heard a foreign-sounding voice.) Employers could invite the applicant back for an interview by either sending an email or making a telephone call. Notes: To test whether ethnic discrimination differs significantly by applicant gender, we run the probit regression Interview(0, 1) = + I Female + I Ethnicity + (I Female × I Ethnicity ) + The dependent variable is a dummy for receiving an interview, while I Female and I Ethnicity are, respectively, indicators for being female and being in each of the four minority ethnic categories. The chi-squared test above is a test for the joint significance of the four coefficients.
IV. The results
Middle Eastern applicants, the difference is highly statistically significant at the 1% level, but the Anglo vs. Italian difference is only statistically significant at the 10% level (see last column of Table 3 , where the P-value on the difference is 0.940).
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The middle column of Table 3 expresses the difference as a ratio. This is useful because it provides an intuitive metric for the level of discrimination in terms of the number of additional job applications that a minority applicant must submit to get the same number of callbacks as an Anglo applicant. These ratios indicate that, in order to get as many interviews as an Anglo applicant, an Indigenous person must submit 35% more applications, a Chinese person must submit 68% more applications, an Italian person must submit 12% more applications, and a Middle Eastern person 64% more applications.
Panels B and C separate the analysis into female and male applicants. The results in Panel B indicate that female Italian applicants are not discriminated against (relative to female Anglo applicants), but otherwise the minority groups all have significantly lower callback rates (see the P-values in the last column). Notice that the difference between callback rates for Indigenous and Anglo females is statistically significant at the 3% level, while for Chinese and Middle Eastern relative to Anglo females it is statistically significant at the 1% level. Panel C shows that, relative to Anglo applicants of the same sex, discrimination is generally worse for minority men than for minority women (the exception being those with Chinese-sounding names) and for all groups except Italian the difference is statistically significant at the 1% level. 17 However, when we formally test whether ethnic discrimination differs by gender, we cannot reject the hypothesis that the level of discrimination is the same for men and women of the same ethnic group. In Booth and Leigh (2010), we explore gender differences in more detail and find that, overall, female candidates are more likely to receive a callback than male candidates (the differences are largest for waitstaff and data entry occupations).
One way to benchmark our results is to compare the number of additional applications that a minority candidate must submit in order to expect the same number of interviews. Another is to think about the kind of labour market that minority applicants face.
In effect, we can ask the question: what would the prevailing unemployment rate have to be for an Anglo person to face the same job-finding task as a member of a minority group?
To answer this, we exploit the fact that the unemployment rate differs across time, and across the three cities in our experiment. Using only Anglo-Saxon respondents, we run a simple probit regression of whether a given respondent gets an interview on the prevailing unemployment rate in that month and city. The coefficient from this regression is −0.065 (standard error 0.033), suggesting that a 1-point increase in the unemployment rate reduces the probability of an Anglo-Saxon applicant getting an interview by 6.5%. On average, the prevailing unemployment rate during our analysis was 4.3%.
However, the analysis in the previous paragraph, taken together with the results in Table 3 , suggests the following. First, Indigenous applicants faced the same difficulties 16 Although all applicants attended school in Australia, and we are able to hold constant their education and experience, it is possible that stereotypes about productivity still remain. However, as noted below, we find little evidence that second-generation immigrants have inferior English-speaking skills. 17 We are inclined not to make much of the larger effect for Chinese women, since many non-Chinese would probably have difficulty distinguishing between male and female Chinese first names. 18 Another approach would be to benchmark the magnitude of our effects against the benefit of more education. However, returns to education did not differ systematically within jobs. We return to this issue below. in obtaining an interview as an Anglo applicant when the unemployment rate was 5.6%. Second, Chinese applicants faced the same difficulties in obtaining an interview as anAnglo applicant when the unemployment rate was 6.4%. Third, Italian applicants faced the same difficulties in obtaining an interview as an Anglo applicant when the unemployment rate was 4.8%. Fourth, Middle Eastern applicants faced the same difficulties in obtaining an interview as an Anglo applicant when the unemployment rate was 6.4%.
In summary, we have found clear evidence of discrimination in selection for interviews for entry-level jobs in Australia. Of course, the audit discrimination technique only observes the first stage of the employment process -selection for an interview -and hence we cannot comment on the second stage of receiving a job offer. Nonetheless, our results provide clear evidence of ethnic discrimination at the callback stage. This contrasts with the pooled cross-sectional estimates summarized in Table 1 , based on survey data and combine the various stages of the employment process. Thus employment in that table involves selection for callback and selection for an employment offer at the interview stage. But this regression approach may not provide an accurate answer, as we noted in the Introduction. If an individual's ethnicity is correlated with some unobserved productive trait, differences in economic outcomes are likely to reflect more than just discrimination. In contrast to those regression results based on survey evidence, our field experiment is a randomized experiment. As such, it is better able to establish causality, and it provides strong evidence for the existence of discrimination at the callback stage. Next we attempt to tease out more information about the reasons for such discrimination and to test the conjectures outlined in the previous section.
Is there evidence of customer discrimination?
We constructed our experiment so that some of the jobs for which we applied required no customer contact, and therefore customer discriminatory preferences should play no role in the employer's callback decision. In contrast, others entail a high degree of interpersonal contact. A test for whether or not customer preferences might matter involves testing if the degree of ethnic discrimination differs across the four job types in the survey. These are waitstaff, data entry, customer service, and sales. If customer discrimination is important, then one should expect to see substantially more discrimination in jobs that involve the highest degree of interpersonal contact (waitstaff) than those involving no customer contact (data entry).
These results are presented in Table 4 . Across the four jobs, we observe the greatest amount of discrimination against minority applicants seeking waitstaff jobs. A Chinese and Middle Eastern person seeking a job as a waiter or waitress must submit fully twice as many applications in order to get as many interviews as an Anglo-Saxon applicant. However, there is only slightly less discrimination in data entry jobs, and a formal test cannot reject that the degree of discrimination is the same in both occupations. This suggests that relatively little of the observed discrimination can be attributed solely to customer-based discrimination.
Curiously, the one job in which the level of discrimination appears to be lower is customer service, in which there is no statistically significant discrimination against any of the minority ethnic groups. This is also the one occupation in which those with more The dependent variable is a dummy for receiving an interview, while I Waitstaff and I Ethnicity are, respectively, indicators for applying for a waitstaff job and being in each of the four minority ethnic categories. The chi-squared test above is a test for the joint significance of the four coefficients. We run this test with waitstaff and data entry positions only.
education were significantly more likely to receive an interview (a pattern that did not hold in other occupations, as we discuss below). This suggests that there could potentially be less discrimination in higher-skill occupations than in the low-skill jobs analysed here.
Are there differences in discrimination across cities?
Our second conjecture was that employers in the major Australian cities differentially discriminate against ethnic-minority applicants. The three largest cities -Sydney, Melbourne, and Brisbane -differ in terms of their immigration history and ethnic composition. For example, Melbourne has the largest proportion of immigrant Italians and Sydney of Chinese and Middle Eastern immigrants. The cities also differed slightly in their unemployment rates at the time of our study (with Brisbane having the tightest labour market). To what extent do levels of discrimination differ across the three cities in our experiment?
In Table 5 , we present results tabulated separately for Brisbane, Melbourne and Sydney. In general, the patterns are quite similar. In each of the cities, discrimination is highest against Chinese and Middle Eastern applicants, followed by Indigenous applicants, followed by Italian applicants. However, the point estimates are suggestive of non-trivial differences. For example, if they are to get as many interviews as an applicant with an Anglo name, Chinese applicants must put in 57% more applications in Brisbane, but 92% more applications in Sydney. In addition, there is a statistically significant degree of Note: To test whether ethnic discrimination differs significantly by city, we run the probit regression Interview(0, 1) = + I City + I Ethnicity + (I City × I Ethnicity ) + The dependent variable is a dummy for receiving an interview, while I City and I Ethnicity are, respectively, indicators for being in a particular city and being in each of the four minority ethnic categories. The chisquared test above is a test for the joint significance of the four coefficients. We run this test three times, for each of the three city-pair combinations. discrimination against Italians in Brisbane, but no evidence of discrimination against Italians in Melbourne. 19 To the extent that such differences exist, they could be due to the tightness of the labour market, the ethnic mix of the city, or differences in social norms. However, when we formally test the hypothesis that discrimination is equal across the three cities, we are unable to reject it for any of the three city-pair combinations. (Focusing on individual ethnicities, the only significant difference is the degree of discrimination against Italians in Brisbane and Melbourne).
Does discrimination vary with employer characteristics?
Our third conjecture was that ethnic-majority employers discriminate against minority groups. To test this, we investigate if the level of discrimination varies systematically with employer characteristics. We explore this in two ways. First, we match on the characteristics of the zipcode in which the employer is located, using data from the 2006 census. This has the great advantage of precision, and we might expect that employers who are located in areas with a high minority composition might have chosen to locate there, or might themselves be non-Anglo, or might instead have had greater exposure to other minorities. While we cannot distinguish between these various conjectures, we nonetheless think it is worth investigating this avenue to see if we can establish any links between employer location and ethnic discrimination.
The results of this exercise are shown in Table 6 where the sample is the 2,701 applicants for which we know the zipcode of the employer and the dependent variable the callback probability. In column 1, we interact the applicant's ethnicity with a measure of the share of respondents born overseas in the zipcode. The interaction coefficients are generally positive, suggesting that discrimination is lower when there are more migrants in a neighbourhood. This interaction is significant (at the 10% level) for Middle Eastern applicants. However, the magnitude of the effect is quite small -suggesting that discrimination against Middle Eastern applicants is only wiped out when four-fifths of the zipcode is overseas-born.
In column 2, we interact the applicant's ethnicity with the share of people in the employer's zipcode that were born in that country. In column 3, we interact the applicant's ethnicity with the share of people in the employer's zipcode that have that ancestry. Although one main effect is significant (employers located in neighbourhoods with more Chinese residents have higher callback rates), the interaction effects are insignificant (we do not observe any systematic relationship between applicants' ethnicity and the share of their ethnic group in the employer's neighbourhood).
We next exploit the fact that for many jobs, we know the name of the contact person listed on the advertisement, the person who responded to one or more of our applicants, and sometimes both. Software known as OnoMap, developed by researchers at University College London, was used to impute the ethnicity of these individuals, providing a proxy measure of the ethnicity of the person who made the hiring decision. OnoMap assigns ethnicity based on first names and last names, exploiting large databases in which individuals' Table shows marginal effects from a probit model. Standard errors in brackets. *, **, and *** denote statistical significance at the 10%, 5% and 1% levels respectively. All estimates include indicator variables for job type, city, and CV template. Share variables are the share born in a given country in column 2, and the share with a given ancestry in column 3. true names and ethnicities are known. For more details of the coding algorithm, see Mateos, Webber and Longley (2007) and Mateos (2007) .
The results of this exercise are shown in Table 7 , in the form of probit regressions where the dependent variable is the callback rate. In the first three columns, we simply classify contact people and responding people as Anglo (i.e. with names in the OnoMap Table shows marginal effects from a probit model. Standard errors in brackets. *, **, and *** denote statistical significance at the 10%, 5% and 1% levels respectively. All estimates include indicator variables for job type, city, and CV template. Employer ethnicity is imputed using the name of the contact in the job advertisement in columns 1 and 4, the name of the person who responded to candidates in columns 2 and 5, and either of those people in column 3 (if either is non-Anglo, the employer is coded as non-Anglo). We observe positive main effects for Chinese employers, who appear to have a higher callback rate. However, the only interaction effect we observe is for Italian employers, who appear to be significantly less likely to call back job candidates with Italian names. This is a surprising pattern, which suggests that a group with a relatively long history in Australia is actually less inclined to assist members of the same group.
How do our results compare with similar correspondence studies from other countries?
A survey by Riach and Rich (2002) , supplemented with a literature review, returned 18 comparable correspondence studies (including ours), covering 34 minority ethnic groups. The results are set out in full in Table A2 , and graphed in Figure 2 . Of course there are problems in making such comparisons, not least the different minorities tested, the different histories of immigration in each country, the economic state of the countries and the like. Nonetheless this is a parsimonious way of making some comparisons. The first comparison is with the earlier Australian discrimination estimates from the correspondence study of Riach and Rich (1991) In that study, the two minority groups were Greeks and Vietnamese. Although our study does not analyse either of those two groups, it is possible that discrimination involves regional stereotyping. To the extent that this is true, it is notable that we observe little change in the level of discrimination against migrants from Southern Europe (comparing Greeks in 1986 with Italians in 2007), but a substantial increase in discrimination against migrants from South East Asia (comparing Vietnamese in 1986 with Chinese in 2007).
21
Figure 2 also provides an international benchmark for our results, comparing only correspondence studies (ignoring studies that used actors to make contact in-person or via telephone). 
V. Discussion and conclusion
The most common approach to estimating discrimination is through the use of surveys. However, such an approach may potentially provide biased estimates of the true extent of discrimination. For example, if earnings surveys do not contain good measures of productive characteristics such as school quality, and these characteristics are systematically correlated with both ethnicity and earnings, then their omission may bias estimates of labour market discrimination. Similarly, in the case of attitudinal surveys, there is a risk that survey respondents may proffer the socially acceptable answer rather than their actual belief.
To address these concerns, we conducted a large-scale correspondence discrimination experiment. This involved sending fake CVs to employers, to obtain an experimental measure of the relationship between job callbacks and the ethnic soundingness of the applicant's name. We find clear evidence of discrimination, with Chinese and Middle Easterners both having to submit at least 50% more applications in order to receive the same number of callbacks as Anglo candidates. Indigenous applicants also suffer a statistically significant level of discrimination, though the effects are smaller (for example, Indigenous applicants in Australia appear to fare a little better than African-Americans in the US job market). We observe virtually no discrimination against Italian applicants. To the extent that we can compare our results with earlier evidence for Australia, our results do not suggest that ethnic discrimination fell from 1986 to 2007. 21 However, if we restrict the 2007 sample to Melbourne applicants only, there is no apparent discrimination against Southern Europeans applying for jobs in Australia in 2007.
22 So far as we are aware, ours is the most comprehensive survey to date of the available correspondence studies. 23 In their correspondence study, Bertrand and Mullainathan (2004) found that the ratio of white callbacks to black callbacks was 1.5. This is a lower level of discrimination than the estimate from the in-person audit studies conducted by Pager (2003) Naturally, the use of field experiments to measure discrimination has its own limitations. For example, the way in which ethnicity is denoted may not necessarily be representative of the general population. In our experiment, we use names that were chosen on the basis that we judged them to be representative of the various ethnic groups. This allows us to conduct an experiment in which we only vary the names, but it has the limitation that our results will not necessarily generalize to individuals of the same ethnicity, but with an Anglicized name. Another limitation is that our experiment provides a precise estimate on the callback stage, but we are unable to speak of discrimination at the interview stage, nor on the job. Indeed, a drawback of the correspondence approach relative to the audit approach is that the pure correspondence approach does not allow one to explore discrimination at different stages of the application procedure (progressing from application, to invitation for an interview, to job offer, as was done by Bovenkerk, Gras and Ramsoedh, 1995, for Moroccan versus Dutch male applicants for semiskilled jobs). Hence our estimates are probably an underestimate of the extent of discrimination in the labour market. Moreover, as Pager et al. (2009, p. 793) note, the emphasis on jobs advertised through the online job site also probably understates the extent of discrimination, since firms wanting to discriminate may be more likely to use informal networks.
Yet in spite of these caveats, our findings are important, since our study is one of the first to compare multiple groups of immigrants in a country in which one in four individuals are born overseas. As noted at the start of section II, these groups range from earlier intakes of Italians to more recent intakes of Chinese and Middle Eastern individuals, as immigration policy in Australia has been progressively relaxed to admit immigrants from more diverse backgrounds. In a stark reminder of how far our country has yet to go, we have found clear evidence of discrimination against ethnic minorities -especially the more recently admitted groups-at the initial stage of the job-finding process. But what explains this prejudice? The higher rate of discrimination in the most customer-focused job (waitstaff) is consistent with some degree of customer-based discrimination. However, the fact that we observe discrimination in an occupation requiring no direct customer contact (data entry) suggests that customer discrimination is not the whole story. Other alternatives could include tastebased discrimination (on the part of co-workers or employers) or statistical discrimination. We have not been able to distinguish between these two broad hypotheses, in common with the vast majority of other studies investigating this issue with a variety of different methodologies. We suspect it is a bit of both: statistical discrimination in the face of uncertainty and the conservative tastes of the majority group revealed by attitudinal survey evidence.
In audit or correspondence studies, fictitious individuals who are identical in all respects apart from the one of interest apply for jobs. Audit studies have been criticized on numerous grounds including whether or not the applicants from different groups actually appear identical to employers. In response to these criticisms, correspondence studies substitute fictitious online or paper applications for fictitious personal candidates, thereby reducing potential heterogeneity in unobservables. This was the approach followed in this paper. However, correspondence studies are still vulnerable to the critique of Heckman and Siegelman (1993) , who show that, if the distribution of unobservable productivityrelevant attributes of the various groups differ, the correspondence studies may produce over or under-estimation of discrimination. This is an important argument that we have not been able to address in our study. Neumark (2010) shows that -if correspondence studies explicitly include variations in applicant quality, an unbiased estimate of discrimination can be uncovered. It is interesting to note that Neumark (2010) applied his technique to the correspondence study of Bertrand and Mullainathan (2004) , and showed that their measured discrimination was actually an under-estimate. Since our experiment did not reveal systematic returns to applicant quality, Neumark's procedure is not open to us. However, in future work we hope to pursue this line of research. 
